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(57)s«i: nf?L3i^i:a)a^»«a8a*±i*n (m vitro) xmmzitzTj&iX&'DX, *s^#sbji&£j$ 

OSt SfctocDig* (te«fc) fc. ^U7lfflil&S*#asfc«B^ (GDNF) XI**0)*g^®U <fc filfilfpifflflHJB 
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5 

*mm*. m%m^if<Dm^mm^^^- an vitro) xmm&itzjjm, 

Steffi 

m9um*M0****a*t*s mftxmmzmmvmtf, mf&m*mxm=m 

^ ? j n s?— \ZJ$m X th 5 o 

Brinster £>te. 19 9 4^(£ in vivo Xm z f-&ffifa&&U1r Z> £ £ Ufc 
(TBrinster RL, Zimmermann JW. Spermatogenesis following male germ-cell 

transplantation, Proc Natl Acad Sci USA. 1994 #\ 91 11298-11302 Jfj 

20 ^M) 0 ^(D^mx\m^^ir^mm^m^mm^m.ir^k^ri^^ 

25 t^*efo5 b\/^0 Z. £j&*$ft#&Jh/CV»3 (TNagano M, Avarbock MR, Leonida EB, 
Brinster CJ, Brinster RL N Culture of mouse spermatogonial stem cells. Tissue 
Cell. 1998^, 30 ^\ 389-397 J|J #$0o ^Ut, TFeng L-X, Chen Y, Dettin 

1 
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L, Reijo Pera RA, Herr JC, Goldberg E, Dym M N Generation and in vitro 
differentiation of a spermatogonial cell line, Science^ 2002 297 ^ 
392-395 MJs l"van Pelt AMM, Roepers-Gajadien HL, Gademan IS, Creemers LB, 
de Rooij DG, van Dissel-Emiliani FMF N Establishment of cell lines with rat 
5 spermatogonial stem cell characteristics^ Endocrinology, 2002 # N 143 3§k 
1845-1850 HJ ^#^2 001-51792 7#^« (<5^B : spfifc 13^10 

ir6t?> tf&m*0>'*'(* m 7* S ni?- Stiff SrflUB UT N b7^^y 

t5*fti:Um #J&fr»^J»^£i^ ES*HI&<Srfl3v<>S;£ifc N tu^^at 

femm^^M^^bu. m$.mmj&f&&&^ j $>ir^k^ 5 nan/ft t>*ru 
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^ffcftjKlte:, TNaganoM, AvarbockMR, LeonidaEB, Brinster CJ, Brinster RL, 
Culture of mouse spermatogonia! stem cells. Tissue Cell, 1998 30 ^H, 

389-397 kj \z.mm<Dxmx^ m*mm& in vitro x* 3 n u±.fcWi-rz>z. 

2001-517927 -^^^ TFeng L-X, Chen Y, Dettin L, Rei jo Pera 
RA, Herr JC, Goldberg E, Dym M, Generation and in vitro differentiation 
of a spermatogonial cell line, Science, 2002 ^ 297 ^, 392-395 JC.U I"van 
Pelt AMM, Roepers-Gajadien HL, Gademan IS, Creemers LB, de Rooij DG, van 
Dissel-Emiliani FMF, Establishment of cell lines with rat spermatogonial 
stem cell characteristics. Endocrinology, 2002 143 ^, 1845-1850 It J 

^fe5„ ±&<DmmjTm*m^x^ m*mm*nmmftxi%mvxh, %m 

*mWte±&<DMm&\Z-m&-X&£*l-fiih<DXlb\) , £#^$U B£¥W«F3fe. 
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*0^PJ#e>^> *f^#«£>£$^ (in vitro) X <DW&m^^XmMWi 
mi-fro ^tt, ^!)7MS^ft^«Bf (GDNF) Xte^^J^k ** 
^^^JfiL^^JH^ (LIF) (D#^ET-e> ff^^^^^*t^^W^^ 

(1) rm^^^mm^- (gdnf) yjix^^m, &&~&&mm 
nmm* (lif) ^^mm^m^x^mm^mmir^^t\z.x^x, m 

(2) ±mmmz.^ ±^m^m^ (egfk m^mmmm^m^- 
(dfgf) <D?%<D'pt£< t hfatifr&tsbfc^-atizz t &mmb~rz>±m, 

(1) mm^m^nmm^mM^mo 

o) _biB^^^> jkm&i5b\^izft%^t*wiikt-tz>±.m (i) 

(2) IS^^^^I^^liJTt^o 

(4) $b\z.7 j~?~nu*m^%^h*m&birz>±M (D ftv^ (3) 

(5) m%m^(Dm^mm^m^^^t^mt-r^>±m (D &v>l (4) 

(6) iiB^yrMs^w^^H^ (gdnf) xi«<^^»> m&o. 
(5) (DftM^z.mm<Dm*mm<DMMjjfeo 
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(7) ±mm&Lmmmm^- a i f) t^io 2 ~io 4 unit s /m 1 x±m^ 

j&$>\z.-£-§ithZZ.b%3fr®Lb1rZ>±W. (1) ftv^ (6) ©Wbj^Riiafc©**^ 

(8) Ji&SMSjifc^B^ (EGF) f* N MO. 5~5 0ng/ml-e±Eft» 
*fc:^£*b5r ^«:#mi:-rS-HlB (2) fcv^ (7) <D$!tifr\zffim<Dtt : 7'& 

(9) iflBaUMWilS^WIft^H^ (bFGF) tt, MO. 5-5 On g/ 
ml ^±16^*^**^3 r. fc«r«F»i:-rSJilB (2) (8) (Dffitlfr 

do) ±iBJL?t»s jiia»^#iiBiao«*wii*i^©»«i4»^ra:^ mmo. i~ 
5 (v/v) ±mm?mm*Mftvfr&<Di%m*\a-±, mmo. 

1~2 0 (v/v) %X^*tv5r.i:^#tiCti-3-hlB (3) ftV^U (9) ©fa 
tbS^ irSr#1lci:i" ; 5_h|3 (4) &V>U (10) ©^^d^cfB^OJlt^^SBjao 

(12) ±e (i) (id (Dffitifr\zmffi<z>mmjjm&m^x. 

(1 3) ±JB (1 2) |B^^^»^AyT*^6TOm^Jo . 
(14) ^'J7»S*#KIB^ (GDNF) X«*©i^*fc> 

(egf). &mm®,mmmj&&m : f- (bFGF) ©5*>®'M<i: 
(is) ejfiL^^ijH^ (lif) t^t* r t t-rz>±m (12) 

(16) jdiL^Sb^tfifcSrlWfci-SJilE (14) (15) 15^0 
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(i 7) ^mbmM&M&tzitib^ jiib (i 2) mm<D'm^tfrmfa<ntiz%o 
(i s) _hia (i 2) isMiDimnmm&m^z. ^n^mm^o 

5 a) ^UTttft^lP (GDNF) XtttOW*. *5 £ 6 JftL#!#iJ 

(LIF) ^tf^«rffiV>T^^flliaSr^«i-S^i:^«3:oT N 

10 (2 0) SkT<D3M&'£t*. m^-^m&JjW: : 

a) ^'jr»Slttl^iHf (GDNF) Xte^£>*W^ & £I^JiiL#i#P 

wh^ (lif) &ttmm&m^xM¥ftmm*&&'rz>z.k\z£<>x, m? 

b) a) ^mM^tcm^mm^m$¥^ M»o«fiiifo , t , i^Mtu ^ 

c) Si*t M^d^ifSrtsm 

(2 1) EJlTOlS&^iN »^»JWlia»i:**i-SJEE©«3aE*ac : 

a) TiaflaS^j^^®^ (GDNF) Xn^^m^O, &&Tf&Mffi1ftl 
mm? (LIF) Sr^tf^«rfflv>T)i»^»«r^-rsr:i:^a:oT, ffiH 1 

20 tftmi&%mM£itz>jm ; 

b) a) xMM£&frffi : ?-&mfo&7F-1&ftK Mb^oflfiWVo^fclMtU ^ 

c) ^R^fMb4b3&»&«H?-«r#5XS; 

d ) ^iif^iptti^t^*, Bs^#6xmo 

25 (2 2) &T£>X@*r£tN »^#Blia^**i-5^t: h^^>05t^fe : 

a) ^yrnj!&s*#^tH^ (gdnf) jLttoizmvB. ^^t^eik^P 
(lif) &^ttigm&m^xm?f&fflB&&-mmirzzk\z&<>x, m? 
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b) a) -vmM&Ttfcffi^&Mf&ttn&K vWim<o^w^<om^m.\^ nw. 

c ) hmMfrbm*%'&z>Jom. ; 

a) ^!)Tiil!S^ttlf» (GDNF) Xtt^^^U *5«tt^eJ&L^ 

mm* (lif) &^&mi&&m^xm^mi&&igmirz>z tiaot, »^ 

10 ^I8J&£:^£^£XjM; 

(2 4) £tT©I@lrt^> ^^^^^ASHfe^WftlllSloKaaEfr* : 
15 a) ^U7«S*#i^*Hf (GDNF) Xte^OJ^^. *5 £ "0* 6 JfiL#t#3 

f&ia^ (lif) &^m%m&m^xm^-&m8&&mmirz>zh\z.£'ox, 

b) a) xmm&ttm^&fflmz.ft&m.te*%m^. ft%m&fr&m*£*i> 

20 (2 5) £*T<Z>X5fg&^ti\ ^it^^^A^^c^^^fe : 

a) ^!)7»S»g*IHf (GDNF) & £^6j&l#I#P 

sus^f- (l i f) &^m%m%m^xm^-m$!&&^irz>zkfc£<>x, 

b) a) i?it^$^^^^«^^5fe-(t^^^Ab, ^mm^mA^fi 
25 tcm^m^^^u 

fc^&mK £ frfcifit ^£r# s x@ 0 
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(2 6) :grF<£>X;g£ratf\ b?y7^y^*t M«f©jet*fe: 

a) yyyffimm&ftm^fe* (gdnf) xr±*©WMfe> ^t^jfo.^ 

3$»&ii?»£iir3xm; 

b) a) ^m^^fcfi^^JNBBa^jfeat^sr^Ab. H-mmtifrF&m^zfr 
(27) h7^^ S '^*t mmm*/ y^r^ b^t M&^-efcs, xis 

(2 6) SB*<©543S*«feo 

^ (GDNF) 33J:tf&«i#]f&JE^ (LIF) Sr^Wtt&Jav^Tttr^ftWte 

±.m<Dfrm^£*ii-£, rtb^T^^ (-r^*?^ in vitro) x-mmmmms 
^^^t^x^^^m^mm^mm^^^t^mt^^o ^.n\^x<> 

mi© (a) ~ (e) « % i fc&^-c, comm®^ z> G 
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(b) -e«\ 4di vm^t, &^$Ute*5#^&a* 

iT 0 (c) 8DIVC©GS»np^^t 0 (d) 9 5DIV 

WMEF7^ — JNBiSJtOGS = Sr^-To (e) 95DIVt 

fleeter*. G F P||t7-f — ^-»IJ& EBU*T?# 5GS *PUI&4>&&?!tl£ Ufc <fe 

|g|3tf> (a) ~ (f) tt, mMmifc&^X, &frf"<r—# — &m^T. 7* 

(a) ~ (f) t^t#^77ft ^-*-fctt, (a) ^fclfi^x 
^-^yf^y^ £ i -^yf^y ^ EpCAM, EE2 N c-kit s SS 

e a- i *-ett-ett^v^»^*-efc5. 

^-f^RO^Sr^ia-efcSo (a) te, GFPii^HfcFt-GSiSa^ 
(l/V^/b) ^mSrm^Ufc^m^fe^o (b) (c) W\ 

T?ttH#ri*m£/fc«r, (c) ^Kjmvit*ii¥& j tti j eti*'r 0 (<n ra\ uv 



®5f3: s HJ£0!l 2 fciiSV^T, EGFP»^&¥Abfc^#»i:. M&tif 

AbfeSfil^-#«IBJia*5l5©lfe'fe^DNAS:, ^2~4|i^h7^^^y 
^i*S*Ojfe^DNA**t. £T<PV— ^^TEGFPT'n— 
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|^7te. ||ffli0!|3K::t8Vvt\ GDNF^f/^M^^ (Neurturin) %S 

tf#» (a) xiiGDNF*5j;t;y;^';ym^« (b) &jsv^i«js 

*&w<Dm*&fflB&vm&J3&^ ^yTmm*3fe#®fc*H^ (gdnf) 
*><oim <#**) i-> ^!)7»^#iw^ (gdnf) xr**©w 

^ ^it^&JfiL^f'JH^ (LIF) k^O &~?&Z> ^"H^^o ^rtt 

So 

*»w^*5v^ ^yrlniisA^tt^i^ (gdnf) ©w*.kttx 

/Vh!)V (Neurturin), -<jV<te7 J is (Persephink TfrT ^ ^(Artemin)^O 
GDNFift^ (S$) *fctt*&Sb V*:/*- (M) 

VXVV Tmtk&XM&S&kE 1 *' (GDNF) *3 £tfG D NFiU* t I^^CQ 

- (#) 4r^«llJ:Wt5^ GDNFVt^- (f£) *fctt*MbV"t:/ 
(#) fc^sfHttttfc^*) *r£tr*fcftr**>S._ r tf> J; 5 ft v-fe?"*- 
(ff) SfcttMbv*:/*- (#) fcWu -wettRe tfp^t-^J: 

t^GDNF-77 51 y — Vir'7 P ^ — a : s d^^tl/So 

GDNFift^Ht ^!J7»S^ttll^iH^ (GDNF) £«{Bt©a* 

10 
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j&jfc5fe#»£§i@^ (GDNF) <D&5\£ftmTZ><k&Vt>&MVfci'&o GDNF 

So 

T^fBJfeS^S^H^ (GDNF) dS^^GDNF^b-a-^^^^ 
(GDNF) N //Vb y 5<\ -7 W ^33 XXf-T ^ X >-<S>*iI-T5 ^V^As 

r^'j7»fis*#g*ii^ (gdnf) M-f^ffl-rste-a-^j i:r±> 

? V TU^&^W^BM^ (GDNF) ©i/^t/V^itS^t/^-lfc 

io te^o^ibv-fe^— ic^u ?v TMfa&teftim^^ (gdnf) tmm 

rGDNFVW-J fcte, ^!JTiIll)fift*ttM*Hf (GDNF) 
|j;GDNF»i^^l i~^^*>> T»*5f5#^^H^ (GD 

nf) ^tc\^GnNFmit^m<D^^i-ju^m^m^\:^m^M^ir^ 0 tg 

15 DNFVt^-j tUtlt ^y T»S5i5^^H^ (GDNF) 

^fc^GDNF^^^^^^^Wir^^— c R e t V-fe^ 

r G D N F Mlb V-fe — J ^fi. GDNF*fcteGDNFM^^<^i / ^"7- 
/V-SrfcjtbftV^ GDNF* fd« GDNF flMfc-&4fe <Z> ^/vSr^SH" 5 

y^GDNF77^!J-V't^-a: s (GFRa) £ ^ft&ftS V^fe?"* 
-TfcSo rttfett*^ GDNF, ^/Vfe^^ T^^^^t^/^h y 
>'<^v , ^ > ^/^^^l/'fe^ P ^ w -^ - n'# :: (signaling receptor complex) t M#i~ So 
i77^-©l/W-i:Lt|j:4^^- (GFRa 1 ~ 4) (Jing, S. , et 
25 al. , Cell, 85, 9-10 (1996) ; Jing, S. Q. , et al. , J. Biol. Chem. , 272, 
33111-33117 (1997) ; Trean or, J. J. , et al. , Nature, 382, 80-83 (1996) ; 
Subanto, P., etal., Human Molecular Genetics, 6, 1267-1273 (1997))tfSgE 
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± < m<DjjW:\Z.£M. Ztl*X±fct\- OrtHiDib in vitro) T-«^P^^$^r 

&frm~-<DifeM ^S3# £ tit & a* h , - ^ * -e^^^^it^feas^o^o x 
(e g f) s mxmm3mtim&R=F- ( ° fgf) & k*>ffitifr 

EGFfci^bFGF^p *>©|SItl^^>^ < k h^tt r. £ Kl iot, ^JtUfe 

i^^fr^vM (fcs) m-z>mmz.m^btiz> 0 
^j^.^^^j8&j«^^ia (me f) mmj-mzm^bn&o 
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jifB"ifr?u8fc u-cttx mz.\*. -^vx, yy k a vmrnwiVo. 

(GDNF) Xte^Oigf^te, al^^O. 0 5ng/ml~10 0mg/m 
ls-W^WfO. 5 n g/m 1 ~1 0 0 n g/m 1, #f^b< *30. 5ng/ml 
~1 0 // g/m 1 . <fc 9^b< iiO. 5n g/m 1 ~ 1 n g/m 1 N HMflfc 
15 U<fi0. 5~200ng/ml, V^o-?:5i?)f *U<»0. 5~50ng/ 

m 1 -C_bfB^ii6 * § o 

£fc, ^^^^t^ ^ -^tt<Oii^^fe^^oV^-C > ±lE6«t»JB^- (L I F) 
te N il^te^^ 1 0 ~ 1 0 6 units/m 1 N 1 0 ~ 1 0 5 units/m 1 , tfriZ 

KftlO^l 0 4 units/m 1 -eJilBJ^a^^^tbSo 

20 &kfc> ^BB^O*f^#f«^itm^^*5VM:, .ii&JM/fcSB^- (E G F) 
^Jt|B^4»^*tt?>#^ ^O^f^ ilMI^O. 05ng/ml~10 
Omg/mK &\X-\-£0. 5ng/ml~lOO/ig/mK04KliO, 5 
n g/m l~10/i g/m 1 x iD^t< W:0. 5 n g/m 1 ~ 1 /x g/m 1 % 
jEl-^f^ b< f*0. 5~200ng/mK V^^:? ±!>f tU<«0. 5~5 

25 0 ng/mlt 4 fe5, 

^- (bFGF) ^_h|E^^^^^bS^s M^itO. 0 5ng/ml~l 
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0 Omg/m 1 N 5 n g/m 1-lOOjti g/m 1 N £r£b< fiO. 

5ng/ml~10Mg/ml> J:'J^L<}j:0. 5 n g /m 1 ~ 1 n g /m 
U Hfc0£U<«O. 5~200ng/ml, V^o-e? i^tKttO. 5 
~ 5 0 n g/m 1 "Cfc^o 

i~2o (v/v) ^dS0^UV\ 

FXli^©^> EGF. bFGF, L I F. £>£tWf) £ra£?r£^£o 

So 

^^M^M^ _h3zfe^#iim^^ £ o T^fl^ in vitro) 

-C*iSt § ttrc & co -e fe £ o 

^^(DT'fesr&fe. £.&mm, m^ftWR, ^4^^ /p^if^^ofc 

£fc, ^P^^«.7jn^J^y ^DTlfflteft^ttS^W (GDNF) 

Jn^^M^H^ (EGFh ^tt»^«^H^ (b 

fgf) <D5-h<D'pt£< khintifr-jftz^As-etzv. m^mm^^^x 
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±&om&\z£ti&, i^#»oin vitro T*<Dmmm&mzLmairz>z.£ 

^^/JS-e^So *S^»^#PflM^(-f^ _h|S^» G D N F 3U«<^ 

4*m»£.X** EGFd3J;tr/"*fe.ttbFGF^V>5#H : 3 ! -^fc. LIFM^ 
©H^t^So Jil3©«f»tRbD*I^S' M3L I F*r£*fcWfc«>. «KF#«Wfi«> 

&%j!)K ±&mwmmm*vh\^ ^M.mnmm^- a if) #$b^ttt 

*n*©»i»-ett> m^miMcom*&mm<D in vitro x<Dmm^m^^ 

ttm&mm* (gdnf) xj«^^> ji^m^h^ (egfk m.m 
^mmmm^m^- (b f g f) N eja-^»jia^ (lifk tv, 
xfrv~>&.m (f c s ) sr-g- -y 4 -y-mm t ut-^ ^^mimmwms^ cm 

EF) ^iH^Tiifii^MT 5 h<DXfoZ> 0 

OJBfifcfrifett* ^T<£> (l) ~ (5) \z.&1r^mK.&<>xmM-rzzLk&'V%Z>o 
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(1) ^m^<D^r^^(Dmm^^9^i—^, hV^>^, DNa s e -c^^ 

(2) single cell Kl&ofc (#tJc£*bfc) »*OllW!lH9f ya-hUfe^ 

^mm* (gdnf) xtttom ji&ini&^ftH^ (egfk jM'&s 

Ht^lPllSl^H^ (b F G F) s *5iT^ejfiL^»'JH^ (LIF) ^5^0 

MJtms^ ssitWf^vjktt (fcs) 

(3) 1 0 B^^MF^hy^^ag^VV 

(4) (3) ^-r^§r2~3HI^«9)gUrt#, 7^-^^* 

s-^^^jBi^i^ii^JNais (me f) _b^3tbfc«eia«r^b"ct&ii^«sJtSo - 
j(f«H*ft*»fe3i< fct>4aiwa3aift**ci-»±^ -^^^i&^aMs^ftuia cmef) 

it 9 . 3-5B ^rai®-e 1/3-1/4 ©#jfc-e h y ^v^a^ «fc o -c&ft-r 

Jtx£<D J; p ft3MHfclg-3V^ in vitro T*^ 17 * ^Jft^fl^^if ?I£:fT 5 £ s 

Tin vitro Tig* UT^, 1 aiWS*Tf|!J»©ftOft 2 0 
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mm^mhtz-ofro ^mm^rnxn^nr^m^mm^ mmm\^h 

m^M(Dm^0.^M^m^x^ ^ 3:<Dm?-&%:<vft&^<z^ktfx 
ttmmznx^&o -r^*^. ^m^m^mmomm^m^xox 
mbtiTcm^&mm&tevm^te. mm^m^t ^xmm-tz^ktmwzinx 

So 

m^ms EGF> b F G F N LIF, C S&-$&nX^Z> 0 U2»U * 

J5a*5i5#^^@^ (GDNF) JL\tt<Oi£%W0. & £Tf€iSkmftlMm* (L I 
F) i)>^flX^tHtX^\ ^tl^iMitUTIl ^5fe^felS^m 
^ig^i^V^tVT^fckO (#U?U£s _hfeM/&;SH^ (EGFK 

aii^tt^S^ (bFGFK jfiLfltft*?) *m'M:@.mirZ>^ktfx^z> 0 ± 

&mmte£f) (DigmkVX, GDNFXI«©m |5miF}t^ 

^m^an) *-te> ±mLiFte^ftx\,^£<xh%m%miftirz>zkte-zsm 
xh% 0 ba>u a^^tM^-tiBL i Fmw-tiao-Cs H^^ffl 

J^Oli^Sr J: ^ - k &X% 5„ 
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m^<om^(Dmmt. ±m^vrmmm^mm^mm^- (gdnf) xf«<£> 

^^jfcoV^teO. 5 — 5 0 n g/m 1 W^U<> Ji^Jlffl^SH^ (EG 
F ) fcoV^T te: 0 . 5 — 5 0 n g /m 1 tmti b < . JilB^^»St3?MjfoS 
(bFGF) MoV^teO. 5~50ng/ml«L<, _LlE6Jk#lJr(] 
f&JH^- (L I F) teioV^-Cte 1 0 2 — 1 0 4 units/m 1 UV\ 

zmimn 1-5 (v/v) o/ofev^^^-e-g-^s 

10-20 (v/v) %, »*b<t±. 15-20 (v/v) %T*£*;h/rv>-t 
%£V\, r<D^-8\ JSfflftKUblBJ^dWft^ftH^ (EGF) *3 J: tKiftXttm^ 
JM/fcSB^ (bFGF) <D9^<DWtt^U<fW#^^tb^<Tt>. 

JNBiaSJfeWjg^ilH^ (GDNF) XI^©Wl^V>tfi2~2 0 n g/m 
lJ&SJ:DfiP*U<, -LjfcMj&SK?- (EGF) |CoVM:(j:2~3 0ng/ml 
*Si?)»*b<, iifBit^iic^iBia^H^ (bFGF) {£0Vvr*22-2 
0ng/ml#J:t>#*U<, _h|BfijfiL#!»'JH^- (L I F) fcoV^te 3 X 1 
0 2 - 5 X 1 0 3 units/m 1 dS i D 0* UV\ ^#flBll&<0l&aiPB*&l#G> 
ig*&fc*3^T % _b|BJfiL«<^^^ 0. 5-2 (v/v) %T'fc6ri^L 
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(a) tern* h 

(b) t h3&te<D*&Ht& 

-f/v^.^ rfy^/w, -fe^^^^/^ ^/w<^^./w^ rfVi®##>f' 
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^■fc^M-^ (G4 i 8) t om^-a-fcH^ /N^r^n^^r 

viN&fre^K ^-r ^ ^mmt^^m t -r^mpm^t 

fc5V>|ilacZ (£-#7^ hv^-i?5tt^h cat (^n^A^ 

AU #^ttfcM^OV^T^#^05l>g■7•ODNAJlfo^V^^«^^OD 

^jjr ^ — _L<D D N Affi^l t^-^yf^y * — fWfclfe^ U 
fc#^m^^DNA^^5£^J^ODNAlH>?iJSr7 P 7-r^--fc LfcPC 

f*^S*5Cr e-l oxP3R«S!&fflV^fe^(Ma r th, J . D. (1 
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996) Clin. Invest. 97:1999-2002; Wagne 
r, K. U. h (1997) Nucleic Acids Res. 25: 
43 2 3-4 3 3 0), 

- e s mum m bfc b7^^y^ »*ofNtt*sfe i raw*© 
_bia ( c ) ©t h^^iirtwjiav'^w^fettsa^f&iKittx 09*.tf» flwto 

21 



WO 2004/092357 



PCT/JP2004/004612 



*yMi, ^yrttS*#^tH^ (GDNF) Xtt^OiWffti:, Ji&tt 
H&fifeSH^ (EGFK ^tt^i^m^H^- (bFGF) 0 5W^< 

^»JH^ (LIF) ib\Z-^$.ftZ>Z k*m~£^\ Jb|Bi§i*^n^!l 
laot, **^»^r in vitro X±m\znM£-&Z> ~ k&X% % 0 £VM?fe 

m^n,mmm<Dm^x^fi\t, 5^-Mmxi o i4 m^mm^^^k^x^^> 0 

^*5, ±m*gmmm\*y h^&fommm? a if) a^M^^sr. 
^j^fu^-e^^o ^^nx.r. m^mm<Dm i mm&£ i 9±g'£Ttz>z.k&x 

%Z>kkh\^ LI F^iJ^iPi-^^^^<^«9^%^^^^^^^'t- 

(D^O^V^. f7^7i!J^ BSA N 2-ME, hy^t-zK Zfv 
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£tttil l 

ci] iiit^ifessitj^wm 

(1) ^l^fflV>fclKjW-oV^ 

iC57BL6 /T g 1 4 (act-EGFP-OsbYOl) ^ DB A/ 2 V^ 5 ^ $*<0%k 

XoXM&btl, m^tizmStltc (##^1 : Okabe M et. al. , 'Green 
mice' as a sourse of ubiquitous green cells, FEBS Lett, 407 ^ 313 — 319 
M. 1997 #0o r^b<0^!>^03itMl!a^J:'0 ? 3lt#^EGFP5t^^m 

1O0 N Japan SLC»i) ^M££*bfco rtBtt©«Hm£*»ttSfc«>K^ *~ 
K^^fix ^tel^O^i^/^T^ (44mg/kg) -e#kS£*b> 

tf^^M Sr^ffiUfc^-e^ 5 0Mg®^CD4^ (GK1. 5) #5, 3£ 
(2) 

ffi^HBifi^OJSaiJSSfi^N StemProif^y * is h (Invitrogen W N 2 5ms/ 
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ml ^f^!)y, 100/ig/ml H9>'*7*!>>\ 60/xM /bV^ 
^ 3 0nM tvyttb^is, 6mg/ml D- (+) -^;l/3-^, 
30fig/ml fcT/Hf^Ik ljtt 1/ml DL-M (v'^i), 5m g 
/ml tpVTJV-f^. y (ICN ^ #/HHD > 2mM -L — PtV* 

5 5X10" 5 M 2-^/^7 P fx^-;K MEM«t7$« 

(Invitrogen J4K 1 0~ 4 M 7^=^^ lOji g/m 1 d-tf**?^ 
30ng/ml /K 60ng/ml ^n^^^nv 

(Sigma ®l) s 2 0 n g /m 1 !>^_b^»^H^ (E G F : Becton 
Dickinson ») . lOng/ml jfiSttHMt^lBll^^H^F ( b F G F : Becton 
10 Dickinson®!), 1 0 3 units/ml ESGRO (v^^fijklfWJSf : L I F, 
Invitrogen SKlOng /m 1 ^ h G D N F (R&D^f^Xl) , 

i (v/v) (jrh /^r ^-im^^ss) &mm&*iit 

StemPro-34 SFM (Invitrogen W Ufc,, ftBJ&f* 5 %£> -gMfc#a*«r£tf 

15 (3) ftfl&te 

-hie (2) $ titcmj&v&n ^mm-r 5 fc & k:, ^^*r© 

-WiU> 7y b^tEpCAM(G8.8), ^ <7*#l SSEA-1 (MC-480) (3§£#F3S 

(CD49f) (GoHSK lf^V«»$iX^9 y b J3 1 — f ^T^P ^(CD29) (Ha2/5k 
APC-gs-g^ y b^** c-kit (CD117) (2B8) (BD ^ ^t^^^^M) , 9 V hW, 
TDA^l#:(EE2) (*|R:M*lf^1S±*>&SHfcK APC^t^7S'MgG 
(Cedarlane M%WiW fl*teJB &*bfco 
25 APC-m&^^foy y b IgG (Cedarlane m%ffiWk) . APC-^-^* Y\s°7YT}£i? 
^(BD^4^^=^^^M), fc5VM3 N Alexa Fluor 633-g^g"¥<¥#fc^ V* 
IgM (Molecular Probe WZ>K ^UHUfefeStWtt^ 
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Xffll 2 (Shinohara T, Avarabock MR, Brinster RL 01-and-a6-integrin are 
surface markers on mouse spermatogonizl stem cells, Proc Natl Acad Sci USA % 
1999 # N 96 # N 5504-5509 K)OfB«tli:^o THIS U/to FACS-Calibur V 

XT A (BD ^ ^^X&D X*frffiVfc 0 

(4) JMSixfcllt^WIWft©^* 

(Wfc^^H T^f-f^^*^^^ (64 0mg/kg) 

(5) ®'#g*t 

H^^fttes 3 (Kimura Y, Yanagimachi R, Intracytoplasmic sperm 

injection in the mouse, Biol Repord, 1995^. 52 709-720 M) \ZHEM<Z> £ 

tt, day-l OfiMSIgUfc I C Rfl£©tt*P«^j£$*b;fco 19. 50lfc»9ffl 

C2] 
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m^X, ±|B©^^ofc*SMfe©iaW&*«r«T<0 (1) frb (4) Ktf 
-To 

(i) ^vxm^&Bii&vmwi^foi&m^^x 
m4L!%nBA/2^vx<Dmmmm*s mm^m^m.^n, gdnf, bF 

GF, EGF N LIF, F C S Sr^trif 9 ^ ^ ~ b $tbfc^° V— h&i&*&£ 

Z> 0 ^oi^a^tts i&m&mRfo (pgc) &^tH&©#fcIft©***-*te*irfc 

^-t^tbfcm^^^$tt^m» (mi (a).o^PT'U*-r%^) 

ii^bf^«^TO^M<^Ji^^^-~^^^ (mi (^)s (c) # 
Xtb-otc mi (c) #JRD„ ^^^J:^^^--^^^ JiS&Of&ftB 

fffljia^by^v^a^ioT^m^^ io~i4 0^ps (-<^ps&di 

-f^^3l 0 BT^5fe^^^^l-^U^^«n^tbrJi (X l/2^) 0 
= 3 p^-as/&:R£^tt5-2rC% 2 0DIVtWl ^mfr^^MM** 
l^§$cUWofc 0 **W$>j!U 2^ g fc5 3 ^ g <«ftd>£>. «BISr4^-f b 
^^^^CT^S^^^fc^^^^^^fflSa (ME F) ^*#£*K 3~ 
5 B#^l/3^b l/4#^trbV^MEF^ft£*bfc 0 3~4«TH 
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&\,xmm-rzmm(Dmte. m^m^hmm^n^^t^otc mi (e) # 
m)o mi ( e ) ^^v^-c^pp^-ri 5 

I CRfcSVMtC 5 7BL/ 6 XDB A/ 2 F 1 (BDFl) HB ^"T 

i < 3 r i^-et fc^)\ C57BL/6fe5V^ 

|j;129/Sv (Dm£.fe$J}^&fcfr^> fco 

WT^^f» 1 0 14 fm-^tufc 0 

^_b0^d>b. GDNF, bFGF, EGF, L I F 9 ^cSH^f-SoJ^U* 
^jfiL^^JH^^m-a^r^^ MfeWft (in vitro) fcl&V^T. #mifo<D*m&& 

7>»^^m^J^HJ^ (GS«) £#^bfc 0 
(2) i#»«<P'l4ff*-oV>T 

^$ft7£^iao^^fNffi^Sfc*^.ff^B^y —^^^ (Green Mouse) 

-t£>*&fc«r®3 (a) ~ (f) 0 3^t^lis (a) ^feMS^a 

6 -^f s /7^y >\ 0 1 — i isT-P)) >\ E p C AMU EE 2. c-kit, SSE 
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J&-r-#-k E p CAM Omil»^-^-), EE 2 

ot, t^^ofc. $ tb7^*WJ&» S S E A 

-l (pgcv^h i^Lt^i^^fT^-efcofc. rtubo^^b. 

^ffcWfcWU 2 9-5 8 0 ©*&*8lWSifigL -fX/ls? 7 > 

tt3gMt©/t*t4 5-1 3 4Divx^fcoft^ r.©3WIW"l'©#*waSfc© 

u v flgitT-eao^ £ frfco 
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^(DMigkfrtb h^mmf^h 1 3 4bfwh»5x i o i2 m-mtovfc 

mfrtitfc£^xmm£*i5 £51^ 2 7«tt (7x 1 o 1 ^©itan) -ei 3 4 0 

PfWI£*K 6 0B£i± ( h-:?;K^»tT2X 1 0 1 4 {gtf>if ;&nh 

^«ssfft>^5J:i:38SWE*^/t: (HI 4 (a), (b) #JHQ 0 J&BUfc 
zm®M^&^xm^&Mj$ir?> b&x% t£^<ox\ &UM$iX(Dfrx 

xfo&tf zm^-wzj&te. mmzfrtc.Y^—&m!&&3fc<oh<o<DfrX'hz>o 

j0S<£> 5 ig^tn&i^-c i7 2fi(8 3%)^2 4\%muft\~2mm^Mk\stc 0 
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o£S, ®W&7 4 0 n\^7m<0^r (M 3 BE, it 4 EE) ^Mblt.* *bt, 
5 i2 0^m 3 0(D» (Vi/t'xyf) tf> 5 fHf 910 

@ &cl 9 (*H5PE % 11*4 |2E) %MA;t£o m&<?>M8rW*. fromUtftZV 

^~&\JVmMT~x?&iyh\z.£<>XlfeM£til£ (HI 4 (d) #$U„ fftt^StB^J 
^tUtv^^ k&nm>£ft1t.o z.frt><Dt&Mkit>*hs &&mi&1>*t>&1k^1t£M 

io tvfc 

gUfcfcl 2 

CI] ||«t^3sJ:TfW»m 
(l) ^fc/Bi^fclbifefci-o^T 

20 W-^^J^C 5 7BL/6v^fj;0*SLC (^tfc % 

(2) 

25 ^ ^ >m&m&=f- 1 cag/o^ — \zmN$b \zm& & ttfc e g f 

Pfl*3ftat6?=P (pCAG-EGFP) p CXNSrSiit5/7^-; 
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(Dl$JF&K.$&t\ F u g e n e 6 h?^*?^?^* >*&M (Roche M) £ 9 . 

/5 5cm 2 ©^-C, 7ml OflEfflftflZlWa*^ 9/i8©^$KDNA 
i27/ilOFugene6 fc#Hl#ilS*l/;fc. G4 1 8fflR (2 0-4 0 g 

^l-Pi^^tt^o G4 1 smmz&tfZm^&fflfaV^&ft^ »G4 1 
8Sr»Di-SriSr^V^T. HJS^J 1 ©#8Mfefl=fc IHM**t?*>5. G4 18ia§ 

10 ©an^-fi, 1 0 0 0{@CQ f7^7i^ h $;i^TV^&l^)|#?-#fafl&i:ift'S•& 
frl, 9 6^MEF^t/V-M^f $tlfc e afc^&frfcM&f*. G4 1831^S. 

(3) ^fii^tbfettf^jBBiaofMt 

l©Kt-ttI« (3~5 X 1 0 Vm 1 ) f*. ttlffitf&ffiUTWff^fr;* 

wtr^^h^)lt^^SEA$tbfe, ^-vixt^^ hofSm-ef^ &ATO S #WW 

£> 7 5 ~ 8 0 %«r £#>fc 0 ttflca«a»*»«rlS-ffc«)^ b te7K-L^ 

Jtah/fco 5 0^gO^CD4^ (GK1. 5) »b0, 2, 40tfc 

(4) DNA^ 

G4 1 G4 1 8^ftt^^»=P=-^frDNA^ 

4IC5 7BL/6J*H£^£*fc&iB$*^ fi|iOMDNAi5|^i^$ 
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G4 1 8 Wtefc^ttSBI^ feSV^-^^^mifiiafe^fe^BISHfeSfe^DNA 

(8/ig) ri— ute^, s P h i Kzymitzti. n&fomzzvftmzn. ^ 

(Hybon d-N + , 7v^A7r^^7lD y b£frbfc 0 

^fEGFP cDNAlrttfEGFP/P-^ '^Zfy ^Vif— >i- 
5 ^V^jJtTcio :/ P ^-Va ^^TMolecular Cloning: A laboratory manual 
(1989) , Cold Spring harbor Laboratory Press, New York, USA, 9. 31-9. 62J 

(2} *g* 

io (i) m.te*mAm*&Mm<DM*L 

$*bfcEGFP«3tM^ (pCAG-EGFP) ^tSpCXN^Sit 
f5^7^n^^-^AU G4 1 8^iR&fr5 -t*-£9> EGFPt 

15 m^-Mfla^^^DNA^EGF Pat^f^^A^tLTV^r IMPf^ 
P ^illlE^tbfc V— ^l)o 

(2) at^3*A^?*ofm 

E G F P m.te*&mA £ tlfcm^&IMfa &W^r ? ^ — U ^fjTW^ 

20 I^W^DNAC, & Jfe-f 6 E G F P it^^A $ ttT 

£fc, EGF Pi^^iA^tifcf f i 

uvflS^To^^ioTfeflMB^ttfc. (HI6)o 
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fGDNFIiMt, l&lfefcfc W/V-MJ (^J3fc*BSlX3Slth$l|) ^30ng/ 

U^#-a-l21*3V^T GD N F ^frtgite^fc^i: IrI^H^ G S «<Dif fit 
^flWR*^ =« a ——(Dmf&ftW-fr hfhtzL (07 a). — ^ ^yhn^tL 
TGDNFfcW/Vhy >-£^l£&V^&4»^GSTO&ig*UT^ "~ 
— ^j&r*refc^£»*kJh/fca>o;fc. (IH7b) 0 

•T5 , ^IB»S4 0 PflT^JM:*: tt2. 8X10 s m&h 3 . 7X10 6 i 
^ 1. Z^mM^^tio ^tll^LT, nyha-^^LTGDNF^i 

t*/ & h y ym^v^i^tG s»^»ts ^^»m«4 b rare 

2. 8X10 5 W>f>5. 7X10 4 >f@^ 0. 2m\Z-W>lsfc 0 
^m<D^m\^i:ti^ in vitro) -CftMINJtl&k 
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Mz.&x~mmzthtch<D~?ibz>fr&^ £.fcm8i. m^&QWft, su&t? 
5 ^wim^ B*x-mm£titz.%fm2 o o 3- 1 1 0 8 2 1 &mmt u-c***?. 
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1. ^y7ttft*#gfiHf (GDNF) Xtt^tOWfe. *5£tF6jfiL#t 

mm* (lif) &^tti%M*m^xm*mm&i%mir2>z.k\z£<DX, ** 

2. _his^{c«, _h&iPw&fifc*Eg-? (egfk rnxmutmrn^akm^ 

(bFGF) ©5*>©d>*< fc%firjx*^*6>fc^*tt5i:fc«rWRi:i-*l||^ 

6. _hia^y rttj&Afttts&HH-?- (gdnf) xtt-to*&w^ai«o. 

5~50ng/ml ^JifBJ£i& l: Pl^&*b5 £ £ %#iSt£1- St* 1 ftV L 

7 . ±fB£jfiL#ijW&IH- : f' (LIF) 1 0 2 ~ 1 0 4 units/m 1 -e_b|Si§ 

8. _b£$BJ&J&5H^- (EGF) f£ N Wkg.0. 5~5 0ng/ml-C±|5^t 

»t»^*^5 n ^ t-r^m^m. 2 b 7 ©mta* 1 gu^ia**©**^** 

9. ilBm^^lt^lBWSH^ (bFGF) « % »SO. 5~50ng/ 
m 1 T?Ji|B^tf^*tbS £ ^#mt-rSlf 2 b 8 (Dfaflfr 1 m 

10. ±m&mfe, ±mm*&mm<DmmMim<&t%m*i l a^ m&o . i~ 
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5 (v/v) %xs*ti, ±mm^mm&mtt^tc&<Dmi&tpiz-\^ mmo. 

i~2 0 (v/v) %x^&ti% zk&&mtirzm&m 3^1^ 9 <Dfi!tlfrl 

1 2 . |ft$gg 1 111 1 3BK:|B<ft©*Sm^feSrfflV^T, 

1 3 . Mt&g 1 2|5«©lt^^j^^AyT'^S^^^J e > 

14. ^!)7»ft*tt^tB^ (GDNF) Xtt-t^Wtofc, _h^» 
^fBi 1 (E G F)> mSttHli^m^H^ (bFGF) ©?*>^M<i: 

15. bf&m^%m=f- (lif) &£bK^&^b&¥fmtir%m^i 2|5 

1 6. Jfctft£££>K:^frr t^mt-r^if^l 4^fc«l 5iBi6feOigi« 
HUM*? h 0 

18. 2^0^#MilSJSrffiV^S % ^ttOf&*^r». 

a) ?v Tmm&j&ftm&mm* (gdnf) xtt-towfe* 

IWH-f (LIF) ^tr#»SrfflV^#»<*3»lfiSr«F*-t-5ifcti:j;o-C^ l*- 1 ?- 

b) a) «^fc^»^»t Mll©ilPlf ©4"tfiL, yg$E 
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a) Tffim&tew&mmm* (gdnf) x\^<onmm, &2:Tfi&skm& 
mm* (lif) &^t?&m&m^x'm?mm%i%m-rz>zkK£<>x, m* 

b) a) x~mM&itfc-m*-&mfa&7Fm&K bmmcDm^m^^K^m^. mm 
2 1 . ^roig^tf, m*&mmz& mi-^m<Dm^m 

a) ^y7»ft?|?#^iH^ (GDNF) Xte^<Di^#> N ^it^jfoj^lj] 

^ijh^ (lid &^t£&m&m^xm*&mj&&mm'tz>^bK3:'ox s m* 

b) a) ^Jtm^^^^JlS^^t hi{jfe^^<^ifr^|tU ^ 

d) mmm*mmm\c^.m^, j&&#5x^ 0 

2 2. wr^xa^tp, m?nmmz&%:irz>#K h*&<Dwmj?m 

a) rm^^m^mm* (gdnf) x^n^m^ *3j;tj«ejfiL^ 
$ijh^ (lif) ^^mm^m^xm^mm^m-r^-tK^^x, m* 

b) a) xmm£ittz.m^r&mm*^fpt#K bmm^mm^^^^mv. mm 

c) ^R^t M&^^b*t^«r#5X5e ; 

d) S^lrPtt}c^$^ 

e) ^^E^^Lfcil«Ofi1^^AL, h^$:#5X5g 0 

2 3. £ATtf>X3S£rg-tn M^f$£«^&&1-5^t: h^^at^fe : 

a) ^vrm^^m^mm* (gdnf) x^co^mm, ^s^&itmn 
mm* (lif) &^&mM&m^xm*&mf&&mmirz>z. ^aot, ^ 
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5 a) jrvTm&&s&¥m$R&m : f- (gdnf) *jj:t*ejiws*u 

b) a) ^itm^^^^jfWJI&^^JfeaSe^Sr^AU, ^m^^^A^tt 
fcM^ffrM3r#5X@ 0 
10 2 5. ^TOXjgSr^tf, ^»^?^i»A**tfefl!Hf-0»3i^* : 

a) ^!)7HW*tt|*«|f (GDNF) Xtt*©^», Jllf fijt*S«I 

ftflH-^ (L I F) *^tf***fflv^T3|*^#ttjte*J(HH-5ii:R:j:o-c, HHP 

b) a) ^^S^^^ja^^ate^SrWAU, ^5feat^*S3»A*tt 

15 fca^ttanis *r# s xn ; 

^P#a*A $ ftfc*ry-«r#s xg. 

2 6. £*T©X@«rgtN hy^^^y^^t 

a) ^UTtt**tt«Hf (GDNF) Xtt*©^*, *3 £l£6jk#!#i] 

20 ^jh^ (lif) &&t&i&&m^xm*nmifc$&mrrzzLi:\££<>x^ 

25 ^j&S3JA£*tfc»^&#5xm; 

d) h7^i?x=y^^k M&i&£r#5X^ 0 

2 7. hy^^x^y^^khiWVy^T^h^t MdtiffeS, 
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